Regulation of the cardiac muscle ryanodine receptor by glutathione transferases.
Glutathione transferases (GSTs) are generally recognized for their role in phase II detoxification reactions. However, it is becoming increasingly apparent that members of the GST family also have a diverse range of other functions that are, in general, unrelated to detoxification. One such action is a specific inhibition of the cardiac isoform of the ryanodine receptor (RyR2) intracellular Ca(2+) release channel. In this review, we compare functional and physical interactions between members of the GST family, including GSTO1-1, GSTA1-1, and GSTM2-2, with RyR2 and with the skeletal isoform of the ryanodine receptor (RyR1). The active part of the muscle-specific GSTM2-2 is localized to its nonenzymatic C-terminal α-helical bundle, centered around α-helix 6. The GSTM2-2 binding site is in divergent region 3 (DR3 region) of RyR2. The sequence differences between the DR3 regions of RyR1 and RyR2 explain the specificity of the GSTs for one isoform of the protein. GSTM2-2 is one of the few known endogenous inhibitors of the cardiac RyR and is likely to be important in maintaining low RyR2 activity during diastole. We discuss interactions between a nonenzymatic member of the GST structural family, the CLIC-2 (type 2 chloride intracellular channel) protein, which inhibits both RyR1 and RyR2. The possibility that the GST and CLIC2 proteins bind to different sites on the RyR, and that different structures within the GST and CLIC proteins bind to RyR channels, is discussed. We conclude that the C-terminal part of GSTM2-2 may provide the basis of a therapeutic compound for use in cardiac disorders.